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(54) ORGANIC RECTIFYING ELEMENT 
(57) Abetmot 

PURPOSE: To provide an oroanta rectifying element with 
oxcoOont rectifying function. 

CONSTITUTION: A pjaa* board 1 ia provided with a ootd 
electrode 2 Thereon through a sputtering rnalhoo\elDa. 
and a pot^3^»yttHooheno layer » pOod up thereon 
through etearolytte oxidation poJyrnemation. Than It 
is alactrechomteauy applied with a dedeping treatment 
to form a hich molecular conductive layer 3 a 

5_methyMCKp-ranny^^ fflrn 
4 is dapositad on ma layer 3 trircugh a vacuum 
dopocrtbn method, and further eiurr dnum ^ 10 
vacuum-depoeited on the film 4 to form an ojeotrod« A 
and thereby an organic rectifying element in realized 
finally. 

COPYRIGHT: <C)1893,JP0Wbp» 




Received 3ep-H-04 11 :11am 



Proo-+48 911 511341 To-Carrella Byrne Bain Paie OOt 

BEST AVAILABLE COPY 



" 22. SEP. 2004 17:18 PATENTANW. LOUIS POEHLAU LOHRENTZ NR. 3552 S. %\y 

• • 

* -NOTICES • 

Japan »»t»nfc oeciee Is no* reBpemc.4i.l« eo«r •»» 
danagaa caused by tl» UBO of Uiie tr-a.nolati.oj> . 

1 .This document has been tnu«lated by computer. So the transition may not reflect the orisinal precisely. 
2\+*+* fihows the word which can not be translated. 
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[Claim(s)] . . o . ^ -anvinc out the laminating of 5-(electron releasing group) permutation!* 

f*^™ S^J^STrectlfVinB device according to claim 1 which Is the layer which a macromolecule conductor U3gn>dient la; ■ 
S toS n^ S^malSeeuTe conductor .ngredieni chosen from the croup which consists of en o^amc synthesis s\ 

an alloy oxide. 
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3. In the drawings, any words are not trans luted. 




[Detailed Description of the Invention] 
diode for icctiflcation, a photodiod*. a light emitting diode, or a switch. 

W^tS^ZlmSwiulx and clarified the rosul, as . J-JMKHM ^ ffMMA were already shown, they were . 
^pproaohed by the need tor development of a still more effective organic rectifying device. . 

KUs) to be Solved by the Invention] Although this invention persons present Ac 'SS^SX^SSmuS^ H 
diev look for the organic compound which reinforces rectification efficiently certainly paying attention to »epotot Oat ttK IW • 
SftcSSiS. dJcy^Ut examination about the snucture, and. subsequently came ^complete composition and its property, an, this 
SS«do?S« research!* developed and ahould »• cany out It at last this time also about application. 

lav* or die metal system ingredient layer Is carried out Hie maeromolecule conductor ingredient layer said here ! W , Wyer 
Xh ",L^ conductor Ingredient chosen from the group which ^.^H , • 

mSn ^Sedient, en organic pyrolysls system ingredient, and a carbon system ingredient, and a metal } » 

tay« ^Sch^Sis^of Sleasl Tone metal System ingredient chosen from the group which consists of a metal, an alloy, a metall, oxide, 

T^^^^rflS/Sot, in Selection releasing group) permutation- ItKaralkyl or nuclear substitution nrnlkyi)-5 . i i 10- 

sh4 An iff**, an aralkyl radical, ^^^MnS^i f+ 
a diaikyWino radical. They are the acylamlno radical, an alkyi acylamino radical, a pynolMtayh |^S*2J2S£ nSS Ian 
moroholino radical, etc. as atypical thing They are a methyl group, en ethyl group, a propyl group, an L W> 

SKlSieel'^butyl, a cyclohexyl radical, a methylamlno radical an acctykunino radical, the aralkyl radical shown in the 

WoSSS with !0-<aialkyl or nuclear substitution aralkyl) radical in phenazine, benzyl, a phenylethyl radical and D g 

example. p^rihyEaSyl radical -) p-ethyl benzyl, p-alkoxy benzyl (for example, p-methoxybenzy "^'.^^^ft E_T 
5!p?rWutation amlnofbenzyl (for ciample, p-methylamino benzyl -) o^eetylammo benzyl £cyano b^P-"^f^' r * f 
fluoroC^Kp-fluoro metiiylbenzyl radical, p-chloro benzyl, p-BUROMO benzyl, p-.odine benzyl, rn^aW benzyl » P P*. 3. 

SSSK radical), m-dWtaxy benzyl (for example. 3 and 5-dimcthoxy benzyl -)™f™™^)i% J \$*:**^ ?" , 
amtaoibWlin-screw Srifluoromemyl) benzyl, m-dinitro benzyl, m-difiuorobenryl radical, end oJIKURO b^zy I (for exain > I e 2 
aS-Sere b^T-) There are 3, Zilchloro benzyl, m-dichloro benzyl (for example, 2 4-dichlorobenzyU 3, 5-dichloro^ aayl), 
™^mXwThJiodv\^l^. in additioMhe carbon atomic number of the alkyi goupofthe aralkyl radrcal , comt kd at 
wim%^fphCTazine is M fees, and, as for them, it ia needleas to say thai you may branch also wnh Ae ^eight^ai I _ 
• 00071AS lon« aiihls phenazine is the above-mentioned compound, it may be Independent or wo or more sorts of mixture * ffi«ent 
asfc ThTsS^deVfoSs powder, silica powder, silicone rubber powder, etc.) as the antl-oxidani of an amount. UV a nhzer- 
loSd aSe« «lTZi may be added a little for long-term stabilization when such phenazlnes i « "scd «^ ■.«- 
nnte extent of ** coloring matter (a coloring agent, charge of fluorescence) may be carried out as check material of membnb bds 

Sotsi^mong maeromolecule conductor ingredients, as an organic synthesis system ^M^ 3 ]. 
Pollv ^ 3 Tdimethyl pyrrole, The poly thiophene, Polly 3-methylthlophene. Polly 3. 4-dunethylthiophene, Polly p-FENIN, 
pSy^lhvlSii TO^PhcnVtenc sulfide, Polly m-phenylene, Polly p-phenylene oxide, polish anoa cctylenc^lyphenyl^ ^tene 
r D Kn^ cartazolX rubber and the resin which there are foe poly pyridine Por, (N-metbyl byrrole), 

. ^ypTco^ne^and doping ehher a non-doped object or an object, a* eonWa * - L 

100091 As an organic pyrolysls system ingredient, conductive rubber and the resin which there are cyottetlc ^^ aconOt i ive 
carbon fiber, pyreTysis polyimid;, pyrolysls polyoxadlazole. pyrolysis polyolefine, a pyrolyais poryamide, a pyrolysii^ ; polyao ) Mtnlc. 
a^ro^rpdry^nyl chloride, pyrolysis polyvinyl alcohol, a pyrolysis epoxy resin, pyrolysis pWol resin, pyrolysls Wd^fo nttdon . 
SS^^. rpyrelysis polypeptide, etc.. and these can use doping either a non-doped object or af object, 
■ and contain these can also be used among maeromolecule conductor ingredients. 
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KETCH JEN Block, acetylene black, petroleum pitcn caroiae, wku w pw*n w« • te 

alloys (^Ao^^^ 

titanium alloy, a Magnesium alloy. » tin alloy, an indium all oy^ a regulus metal a ^TailW oxiaev ror p^, oxidizetieii 
Sm oxide, and silicon oxide -) What made the lattice defect from ^^^^"'^^ober resin which! Lre 

metallic oxide), etc., and contain thee* con also be used. 
[00 1 2] The phenazine film ~ 
conductor Ingredient layer 1 
metal system f^f*^^ 

Setataof 200-5000A and il may become about 200-2000A- In addition, thickness should warn to become homogeneity to thfe j 

f^fnk*. ,„„ m ,^v, rt f The deirrees is adooted as an approach of making the phenazine film of this invention forming. ' i 

n me Jnnro^ or the spurring method (2) solution (the cast method being inelup jd), 

^S-^e^roaTphTn^rfZ wSS, lay, what was film-Led 

Z nShod, the ecstatic sticking method) may partem «e in the form planned a^mfi to^ object, and may cany out etc 
clearance and it is not only formed all over a laminating side, but may patternize a garbage selectively. 

fOOlsf A flTndamenul example of the structure of the organic rectifying device by this mvenbonie ex plained. As showr ta^ dro 
Jhe wiiicreSutg device is constituted by a substrate 1. the electrode 2 formed on the substrate I , *e gto^olecule condu, 
^SlrfonlJ! electrode 2, the phenaiine film a formed on the giant-molecule conductor layer 3, and the electrode 5 for 

porSTfor SeVecrrodc 2 prepared on a substrate I, it is desirable in Moratory tomalce U ^STTu^Sas?^ 
the wnole surface of a substrate 1 substantially. A transparent electrode can be formed on die subtotes I. asa glass plan 
transparence plastics sheet, or a film, by vapor-depositing gold, silver, aluminum, « mdium. indium ttowdde ^vVOn^Ml 
X CNesa membrane). Moreover, an electrode 3 can be formed by vapor-deposiring gold, silver, copper aluminum, or nickel 
addition, when wine especially as a monolayer mold, the macropolccule conductor layer 3 can be omroea. i 
fOO^Im^SSIKJfc classes of electrode 2 formed on a substrate 1. when using aluminum as one electrode, aa ford 
^S^SS£^cS^^« rec*fym B device, it is desirable to make the phenazine film of thb invention on an alummuiJ 
JwTtoSS^X a vacuum deposition method, the applying method, the cast method, and a spin coat method, {e d to 
^can^ootthe itSnSof the macrcmolccukoonductor layer on it first And what is necessary is Just to cany out vacuum dep.fait.on 
of fte counter electrodes, such as a golden electrode, on it further if needed. method A 

[00 1 «] In using the substrate which, on the other hand, has the transparent electrode formed by die SWPATAUngs me* iOd 0 
example, a golden electrode, after carrying out the laminating of the macromolecule conductor layer by an electrolyse ox^ 
poK^Jon method etTon a golden electrode and carrying out undoping processus to an electncd ^^XtTiS. 
U convenient on it to carry out the laminating of the phenazine film with vacuum deposition etc. Furthermore, what is noeesss 
10 carry out vacuum deposition of the eleotrodes, such as aluminum, If needed. 

[Son] in the organic rectifying device of this invention, effective rectification is ^^^^^Jt^S^^ 
a Biant-molecule conductor layer and the phenazine film. Furthermore, since rectification was performed also m the wterftcej 
JhenSrSn an"a meal system Ingredient layer, the component which has the rectification excellent conventionally farina 

well-known organic rectifVtna device could be built. . • • • * i i 

roo"oi By elecfrical-potential-difference Impression of hard flow, although transport of the chargewhich crosses jmpregnation j 
charS and bXaycS by electrical-potentiaWerence Impression of the forward direction according to the e^Oj^mtial - 
whlch the barrier of a shot key mold or a heterojunodon mold was formed, and was spontaneously formed intfac mterfoceofa^ 
module Sulto, faycr an/the phenazine film arises in the organic rectifying device of this tavention. .to order £ <W"°<* 
pSntM gradient, a current docs not flow but functions as diode. Moreover, by optical exp«u« separation of a ch^^iE 
mterface aSftranspon of a charge arises in accordance with an electric potent,* [gradient T h ^«^c^Mm d | 
connecting too hastily externally between the two electrodes of an organic rectifying device, a photooment * •^edaod it 
also as a photodiode. You can make it function also as light emitting diode using emitting light, in caw the charge funhermc 
in by clcctricBl-potential-difference impression of the forward direction recomblnes with me reverse charge In bulk. 

[Sample] About die organic rectifying device of this invention, although experimented In a large number, the example of 
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meihylthiophcne (it is hereafter "'l^/J?^';^^.^^^"^^ mach [nery chemistry target, the laminating of 5-methyt- 
memy^«£^^^^^^ 

SlSSSEt "a Th "op - aluminum - vwsuum deposition - carrying out - AU/PMeT/MMDP/aluimnum - the sandwiches 
[O^h^rS^ 

curve was in vestigated, ifrawinjj 2 and drawing 3 are graphs which show the current change at die time of changing direct 1 
aDrXd"lto K ?^ It was checked thai the stable rectification from which the tone of ™P*"«?8 * 

cfeSa7p7rahTa^n« to a golden etectrodc side serves as the forward direction occurs. The current vaiuewhen Ac c 
vSuTwhw KSstaVfte electric^ potential difference of -"V to a golden electrode Impresses me^lcetncal potential dif 
35 ^OmA^nd Sv was 5e rectification ratio 120000 in -0-1 17microA (refer to drawing 2 )- Moreover. In the applied voltage of 
tt ZZTe StlSXS in the current value of -1 . 05mA and L «he 

[0024] Next, when light was irradiated at this component, the go den electrode side produced J^^^^L 1 " L.*^ 
used as forward. At mis time, change of the photocurrcm at the time of changing the wavelength of hghtto irradiate was measure 
DiawTn^TsAe graph of I> action spectrum in which die relation of a light wave longm-photoeurrent is shown- From fete grapl 
when m ootieal Sure te carried out from a golden electrode side, since ( of the absorption maximum of (-) and PMeT ] a 
pho^rS valKrves ^ minimum by the way, the screen effect by PMeT is shown, and it turns out mat an ecbv.tr side 
^Sfece of a golden electrode end a PMeT layer but the back of a PMeT layer. Moreover, since a pbotocurrent vau«serv« 
^mLSrSo) and E near the skin of absorption of MM DP when an optical exposure is <»?™™*0" J» SSSSSS 
screen effect by MMDP is shown, and it turns out that a mam activity side « the back MMOT toy*. £. the Jnrafcceofl 
and MMDP. In addition, since the monolayer mold component which sandwiched only MMDP wf* a golden 'electrode ^and 
carries out rectification and a phottxlecirlc-translation operation in a bilayer mold component and tine direction, the Interlace 

aluminum and MMDP is also known by functioning as an activity side. . 1 

100251 In example 2 example 1 instead of MMDP 5-methyl-10-(p-meihoxybenzyl)-5, 10n«hydrophenazme5-memy^ereiif^ 
MMODP for short) 10-(p-cyano benzyl)-S, lO-dihydrophenaane The same sandwiches eel was mai^actured^tag (it bemg he , 
called MCDP for short) or 5-mcthy!-IO-(ni-diniiro benayl)-5, and lO-dlhydrophenazine (ll Is hereafter called MDNDP for short) 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change sunilar to 
drawing 2 was shown, and it was checked that the same rectification occurs. A rectification ratio is the comjjonem Which USed 
MMODP. and is 1200 (•♦4v) with 10000 (**4v) and the component using MDNDP in the component using 12000 ("^v) and 

and it turned out that it has the rectification which was excellent in all. ... . j: . 

r00261 In example 3 example 1, rectification remarkable also In which used other maoromolecule conductor ingrediwtt 
accepted instead of the PMeT layer. The name and rectification ratio (*'2V) of the layer ingredient were as follows. That us, 
polypyrrole (rectification ratio 1*000), Polly 3, 4-dhnethyl pyrrole (rectification ratio 18000). Pen p-phcnylcne (reedficataon 
13000). the poly thiophene (rectification ratio 1200). polyacethylene (rectification ratio 1000). polish anoa cetylcne (rectificetiji 
2000). a polyvhiyl carbazole (rectification ratio 1000), pyrolysis polyimide (rectification ratio 8000), a pyrolysls polyacrytonM 
(rectificiJlon ratio 5000). and graphite (rectification ratio 6000). Moreover, when a metal system ingredient was used similarly 
result of an indium (rectification ratio 12000). aluminum magnesium (rectification ratio 15000), azmc chloride doping alum.ni 
oxide (rectification ratio 4000), antimony-pentachloridc dopins toi oxide (rectification ratio 14000), and conductive copper sul 
^rectification ratio 10000) was obtained. 

(Effect of the Invention] Since the organic rectifying device of this invention rectified efficiently using both interface barriers . 
example the interface barrier of a giant-molecule conductor ingredient layer and the phenazine film, the phenazine film, and ay 
system ingredient layer. It became possible [ making the component which gives the rectification ratio excellent conventional!: - 
than a well-known organic rectifying device ). Moreover, since the electron and electron hole which photocharge separation wa 
performed using this barrier, consequently were separated are mutually conveyed to an opposite direction, it functions also as 
optoeleotric transducer. Furthermore, while the charge poured in by electrical-potential-difference impression moves m accon 
with the electric potential gradient of a barrier in the Inside of bulk. It functions also as electroluminescence devices using roc. 
with a reverse charge and emitting light. Therefore, it is sure thai the predominance of the application in the industrial world o 
invention is a greatest object. 
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TECHNICAL F IELD 

dfode for rectification, a photodiodc. a li&ht emitting diode, or a switch. 
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PRIOR ART 


1 . 


racsertatton of the Prior Aril The Schottky barrier mold component which combined p-mold organic semiconductor and the sm i 
ESSE fltoof ^ wSt &2cSo as an organic rectifying device Is known, and aluminum / metal free phthalooyamne / combin . 
Au!and alSntoSn Tme*ylmioph^e / combination of Au is studied. Although this invention persona developed the orgk 
V^SS^SaSSnm^ir and clarified the result as JP,S9-28388^ and JP4-91269.A were already shown, they were 
approached by the need fbr development of a still more effective organic rectifying device. 
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EFFECT OF THE INVENTION 
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rEffecx of the Invention] Since ihe organic rectifying device of tfaif .invention rectified efflctoUy ^ to ^ 0 *j^^^ I ^ B O 1 
Sample A« Interface barrier of a giani-moleeule conductor ingredient layer and die phenazln ? film, ^ v ^™^J*™d™allv 
ty«cm Indent Wor, it became possible [ making the component vvhich give, ^^^^S^S^^SSS^ 
^TwXcnown oVganie reetifyingdavice ]. Moreover, since me elecrron and electron hole which photochMg^eparation wa 
J2 II ; , ^n^Tconseaiientl v were separated are mutually conveyed to an opposite direction, It functions also as am 

^^^^n^^^^ZZo^^pox^ in by electrical powntiai-diffcrence impression moves in aocordan 
V!Si^SPi^S!STim!X InthetaSdi of bulki it functions also as electroluminescence devices using recoi > nn.ng 
wS £££d£Z£d SSC tS^SS^W^^ me predominance of the application In the Industrial world oftf. 
invention is a greatest object. 
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TECHNICAL PROBLEM 

nw,u™M to be Solved bv the Invention] Although this Invention persons present the rectification which is the fault of a PrtorU 
KlSfor^Sc^oSa which remforSs rectification eflWendv certainly paying attentions to* t jom lo«h^ 
Stecdva»c» ^eyrepeat examination about the structure, and, subsequently came to complete ,compoa»t.on and its property, anflttnc 
SiS^Ste developed and should cany out it at last this time also about application. 
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■ — " , , . _ ... . -e-p-p. 4 T wae shown clearly that il has the otganrc rectification exceflent in d^ > 

[Means for Solving the Problem] this invention persons -K w« «w™^k» group) nennutarion- 10-(arnlkyl or nuclear . 
component which has the component to which ™ ft!""»«^*'*5^ a maeromolecule condb kor 

subsmtution aralkyl)-S, the lO^lhydrophenazinc film (.t b h««fla«JW .^^S cSocmr iamW layer said here is i layer 

dihydrophenazine (It Is hereafter called phenarmc for short) An alkyl group, an ™J^*™^^"!^^ aPEPOUJIRU redira 1 a 

isobutyl radical, t-butyl, a cyclohexyl radical, a methylamlno radical, an acetylammo radical, the aralky I raoicai snown in m 
SSSTlwith lO^andkvl or nuclear substitution aralky I) radical in phenazine, benzyl, a phcnylethyl radteal and p-alkyl b*^J(4; 1 

sXe£Sm£l SSS3SSSS«y benzylObr example. 3 and 5-dhnethoxy ^benzyl -} m-dwninotouvl, 
iM.;oi»ofa.~iorti*m»iw(.colorUi««^ 

2 flow pyrolysi i polytaide, pyrolysls polyoxadiazolc. pyrolysis polyolefine, a pyrolysis polyantlde, a J^£ c b P°>* 
TS^iS^£Sd^S^»v^^ alcohol, a pyrolysis cpoxy rosin, pyrolv sis ph«rv»l reB1 ^^« brid^ Ml... 
PO^Sc^KL polyboc^Bnuraie, I pyrolyris polypeptide, etc and these can use doping crther a non-doped object or afl object, 

gTCHl^S SSiSSS^ham pitch carbide, coal-tar pitch carbide, ~. j^dMeGB use doping ertber a notj- Hoped 
object or an object, and contain these can also be used among V™*^*^^^?^^ Alumtanm , „, J 
rooi 11 aa a metal system ingredient - a metal (tor example, gold, silver, platinum, palladium, ana nicnei j 

metallic oxide), etc.. and contain these can also be used. ,„„ „ . 

ESS] Tne phenazme film said to this invention is prepared between a maoromoleeule ^^J^^^J^^ 
conductor ^gradient layer or in between a maeromolecule conductor ingredient layer and m.ul system "££22Eia 
mm^sWmgiedient layer and a metal system Ingredient layer. Although one temmatmg of one of theae^btoatt^ 
mat easiest thtatLin order to strengthen effectiveness further, It Is desirable to make it the condition of for example, a giant 
candSngndtot 3m*. pnenazine film, a giantmoleeule conductor Ingredieni ^*^ n ^^. ft J^ 9 ^| Aa ^ 
Ingredient laPeToc. atadouble layer or mulnlayeVstrocture. In this case, the maeromolecule conductor Ingredient layer and||e metal 
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to^ffclrfoiSi -eared. 2. the phenallae fllin 4 formed on 4c ^M-i~l~«l. et»doomrl«y«3, e»dtl».lecl~iteSlbii|i^ 

iMioiT^m!r.i«^Jere»^ 

J i ^Si !5t I nbetsirlially A tsansporenr electrode can be formed on the substrates 1, such as a glass plate, 1 

s££"ora n£o^SS^«Mgiu. silwr, aluminum, sit fatdluttt. Indium lb oxide OTO film), end t . fir. 

-addition, when using especially as a monolayer mold, the macromolecule conduoior layer 3 can be omitted- ocfhrt , u | 
rSl^AhhWh it chants wlm classes ofelectrode Z fanned on a substrate 1, when using ejwnlnum as one e ^f'"^*" 
faWelnoTSiuence of fTorganlc rectifying device. It Is desirable to make the phenarine film of this invention °» I 
SS^bvTwWies, suchas a vacuum deposition method, the applying method, the east method, and a spin coat method, i « tt to 
Sr?out me iJEfaetiTg ofme maoromoleeule^uctor layer on It first. And NVhat is necessary is just to carry out vacuum dejjc ution 

ewmple! a golden electrode, after «nyfaa out the laminating of the macromoleeule conductor layer by an elecmlydcox^on 
££merta£n memod^Ton a golden electrode and ««y fag J* undopfag proofing to a* ^lectnoj 

U convenient on it to cany out ma laminating of me phenazlne film with vacuum deposition etc. Furthermore, what is neoeecar / Is just 
to carry out vacuum deposition of the electrodes, such as aluminum, if needed. 
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OPERATION 



• 1 



rFunciionl In the organic rectifying device of this invention, effective rectification Is perfbnned, for example In ^ I*"*"" * 
K mo^ulc SS5SZ5SS* the pheoarine film. Furore, since 

pbenazma film and a meal system Ingredient layer, the component which has the rectification excellent conventionally nnner 

well-known oroanic rectifying device could be built. m . . ... «,,H«n 

rocSy^l^^pcJ&lfrerence impression of bard flow, although transport of the charge which crosses topregnatton 
Serge aAd ^oTtaye^eleetrical-potantuu^lflerenoe Impression of the forward direction ««^»** j^SSR 
which the barrier of a shot key mold or a heterojunctlon mold was formed and was spoiifancously *^*J"»**2£». * 
molecule conductor layer and the phenazine film arises in the organic rectifying device of this toventjon. In ^tooppMcan 
noumrial Sent* current does not flow but functions as diode. Moreover, by optical exposure, separation of a arises 1 
S3a£ andmu^oTactSe arises in accordance with an electric potaotudj gradient. T^re^b^ver^alO^and 
J^necting S externally between the two electrodes of an organic rectify wgdev.c*, *J*^^*£*'££'°^ 
rfso asTSotodiode. You can make it function also as light emitting diode using emitting light, m ease dur ch^ furthermore 
in by elecnicaJ-potential-difference impression Of die forward direction rceombmes with the reveree charge in bum 
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EXAMPLE 




[Examp M About the organic rectifying device of this invention, although experimented in a large number, the example of 
representation extracted from the inside of it explains the tnanufecture approach and its engine pcrfbtmancc. In addition, thisi t 
of it not beine what limits only to the following examples and Is interpreted Is natural, and lis thing Which do not deviate from 
meaning and pneuma of this invention and for which it restricts, and an embodiment can be changed and carried out to arfcltnu; 

[oS] 'an example 1-flm.the golden electrode was vaporKJeposiwd I by -the spatter on the glaw substrate, and Polly 3- 1 
methylthiophene (it Is hereafter caUed PMeT for short) was produced by the electrolytic oxidation polymerization on it Suba* 
after carrying out undoping processing of this PMeT film at an electrical machinery chemistry target, the laminating of 5-meth 
methylbeiwylV5 and the 10-dihydrophenazme fllm (It calls for short Following MMDP) wm carried out with the vacuum depc 
method, the last - a it top - aluminum - vacuum deposition - carrying out - Au/PMcT/MMDP/aluminum - the sandwiches 
structure was manufactured. 

[0023] It impressed changing dircct-euirent applied voltage to this sandwiches eel continuously under dark, and me current-v > 
curve was wvtsucated. Drawing 2 and drawing 3 are graphs which show the current change at the time of changing diiect-CU r 
applied voltage continuously. Consequently, it was checked that the stable rectification from which the time of impressing a f c 
electrical potential difference to a golden electrode side serves as the forward direction occurs. The current value when thecu r 
value when impressing the electrical potential difference of +4V to a golden electrode impresses the electrical potential differ b 
+14.0mA and -4V was the rectification ratio 120000 In -0.1 17mlcroA (refer to dating 2 ). Moreover, in the applied voltage c 
it was the rectification ratio 18000 in the current value of + 1.05mA and -0.038microA. respectively (refer to drawjng 3 % 
r00241 Next, when light was irradiated at this component, tha golden electrode side produced photoelecmnnotrvc force in the » 
used as forward. At this time, change of the photocurrent at the time of changing the wavelength of light to irradiate was mea , 
Dfflwlng 4 is the graph of die action spectrum in which the relation of a light wave lengm^tocurrent Is shown. From this g r 
when an optical exposure is carried out from a golden electrode aide, since [ of the absorption maximum of t>) and PMeT J a 
photocurrent value serves as the minimum by the way, the screen effect by PMeT is shown, and it turns out that an activity si 3 
the interface of a golden electrode and a PMeT layer but the back of a PMeT layer. Moreover, since a photocurrent value sen < 
maximum (O) and near the skin of absorption of MMDP when an optical exposure is carried out from an aluminum electron 
screen effect by MMDP is shown, and it turns out that a main activity side is the hack of a MMDP layer, i.e., the interfecc of 
and MMDP. In addition, since the monolayer mold component which sandwiched only MMDP With a golden electrode and a 
carries out rectification and a photc^wmicMranelalion operation in a bilayer mold component and this direction, the interfile 5 

aluminum and MMDP is also known by functioning as an activity side. , - ^. . - . , 

[00231 in example 2 example 1 instead of MMDP 5-methyl-10-(p-methoxyben2yl)-S, 10-dfliydrophenazine 5^e1hyl^ierea^ 
MMODP for short) 10-(p.cyano benzyl)- J, 10-dfoydrophcnazine The same sandwiches eel was manufaotuwd uslng(it being i 
• called MCDP for short) or 5-roemyM0<m-dinhTO benzyl>5, and lOstthyaropbenazinc (it is hereafter called MDNDP w sh6 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change snnilai 
drawjng 2 was shown, and it was checked mat the same rectification occurs. A rectification ratio Is the component which use i 
MMODP, and is 1200 (**4v) with 10000 (**4v) and the component using MDNDP in the component using 12000 (**2v) an < 
and it turned out that it has the rectification which was excellent in all. k 
[00261 In example 3 example 1. rectification remarkable also in **** which used other macromolecule conductor ingredient ) 
accepted instead of the PMeT layer. The name and rectification ratio ( - *2V) of die layer ingredient were as follows. That is, fl 
poly pyrrole (rectification ratio 16000), Polly 3. 4-dimethyl pyrrole (rectification ratio 18000), Pori p-phenyleiw (rectification i 
15000). the poly thiophene (rectification ratio 1200), polyacethylene (rectification ratio 1000), polish anoa cctytanc (rectifies! 
2000), a polyvinyl carbazole (rectification ratio 1000), pyrolysis polylmlde (rectification ratio 8000), a pyrolysis poiyacrylon 
(rectification ratio 5000), and graphite (rectification ratio 6000). Moreover, when a metal system Ingredient was used similar 
result of an indium (rectification ratio 12000), aluminum magnesium (rectification ratio 15000), a zinc chloride doping alumb 
OXide (rectification ratio 4000), antimony-penteehloride doping tin oxide (rectification ratio 14000), and conductive copper s u 
(rectification ratio 1 0000) was obtained 
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DESCRIPTION OF DRAWINGS 
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[Brief Description of die Drawings] 

iDrawins 11 It is the sectional view showing one example of the organic rectifying device of this invention. 

[Clawing 2] It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 

[Drawing 31 It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 

{Drawing 41 It is the graph which shows the absorption spectrum of the photocurrent action spectrum of the organio rectifying! < 

of this invention, PMeT, and MMDP. 

{Description of Notations] 

1 Substrate 

2 Electrode 

3 Macromolcculc Conductor Layer 

4 Phcnazinc Film 

5 Electrode 
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[Drawing 4] 
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